Title: Graphing and Interpreting Linear Equationsin Two Variables

Brief Overview:
Using linear equations of the form Ax + By = C, the lesson demonstrates how to make a
table of values and graph using pencil, paper and the graphing calculator. The lesson also
explores connectionsto real-life situations.

Link to Standards:

* Problem Solving Studentswill graph linear equation from a table of values.

* Reasoning Students will acquire an understanding of the relationship between
the x and y components.

» Connections Students will use their knowledge of graphing linear equationsto
model real-life situations.

Duration/L ength:

Thislesson will take four or five 50-minute class periods.
Grade/Level:

Grades 8-12; Pre-Algebraand Algebral
Prerequisite Knowledge:

Students must be skilled in evaluating expressions, solving an equation, plotting pointsin
the xy - plane, and have knowledge of the basic features of a calculator.

Objective:
» Tograph linear equations in two variables from atable of values.
» Touseagraphing calculator to graph linear equations from a calculator generated table.

» To determine the x and y components and their relationship to each other in terms of a
real-life situation.

M aterials/Resour ces/Printed Materials:

* Graphing Calculator
» Graph Paper
* Ruler

Development/Procedur es:

» Theteacher will discuss dependent and independent components of alinear equation,
show how to make atable of valuesfor alinear equation of the form Ax + By = C and
read agraph. Studentswill then do Activity #1 followed by the teacher checking for
understanding.



» Theteacher will show and discuss identification of x-components and y-componentsin
ared-life situation. The relationship between the x and y components should aso be
discussed. Student should work on Activity #2.

» Prior to Activity #3, the teacher should load or have a student aide |oad the program for
Activity #3 into the calculators (T1-82, TI1-83). Students should be paired with a
partner. Only one activity sheet per pair is needed.

Evaluation:

Students will be given atwo - part quiz:
Part | - Individual
Part 11 - Calculator groups of two's

Extension/Follow Up:
* Have students analyze line graphs from newspapers and /or magazines.

» Usegraphing calculator programsto graph and explore linear equationsin two
variables.
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Activity #1

Complete the table for the given equation and graph the corresponding solutions on a sheet

of graph paper.

1. 2x+y=5 2. %x-y=2
x| 2x+y=5 y X %x-y:Z y
0] 2()+y=5 0 %()-y:Z
11 20)+y=5 %()-y:Z 0
1] 20 +y=5 2 1()-y=2
1 2
-2| 2()+y=5 20-y=2 2

3. x+y=28

Use the graph to answer questions #4 and #5.

y 4. Write atable of integer valuesfor the

equation of the graph.
__2/
X
—— ; X
-3 3 y
T -2

5.0n thf graph, circlethe value of y When
X= and the value of x wheny =



Activity #2

1. The moon issmaller than the earth, so its gravitational pull islessthan the earth's. An
object on the moon weights only one-sixth of the earth's weigh.

a. Which component represents x? (earth, moon)
b. Which component represents y? (earth, moon)
c. Asthe x-component increases, what happens to the y-component?
2. David earns $5 an hour at his after - school job.
a. What component represents the amount of money David earns? (X, Y)

b. Which component represents the number of hours he worked? (x,y)

3. Ariver hasrisen 6 feet above flood stage. Beginning at atime of t = O, the water level
drops at the rate of two inches per hour.
a. X-component is represented by

b. y-component is represented by

a. Asthe x-component increases, what happens to the y-component?

4. AliciaMartinez has had her first novel accepted for publication she signed contractsto
recelve aroyalty rate of 5% of the retail price of each book.

a. What component represents the number of copiessold? (X, y)

b. What component represents the royalty received by Alicia? (x,Y)

5. Your friend started driving from home at 55 miles per hour for 3 hours.

a. Which component represents x?

b. Which component representsy?




Activity #3

This program will generate atable of valuesfor any linear equation.

PROGRAM:NEW
Prompt A,B,C

Lbl X

Prompt X

Prompt R

Prompt S

Prompt T
(C-A*X)/B->Y
(C-A*R)/B->W
(C-A*S)/B->Z
(C-A*T)/B->I

Disp "X1 X2 X3 X4"
Disp X,R,S,T

Pause
Disp"Y1Y2Y3Y4"
Disp Y, W,Z,I

Pause
Menu("ANOTHER TABLE","YES",X,"STOP NOW",U)

To generate atable automaticaly:

PressY=

Enter your equation

Press 2nd then window (TbL Set)

Enter the number you want the table to start with
Pressthe table

Press Auto for independent

1. Press Auto for dependent

2. Press 2nd then graph (Table)

~oQo oW



Activity #3, continued

Use the program to generate a table for the linear equation:

la. 3x + 4y = 12 1b. x - 4y = 6
A=3, B=4; C=12 A=1 B=-4,C=6
X |-4]/0]4 |-8 x |4 |o |4 |8
y y

Usethe T1-82 or T1-83 to generate a table of values automatically.

2a. 3X-y=6 2b. x-6y=0 2c. x+7y=15

Usethe T1-82 or T1-83 to generate a table of values manually.

3a. bx+ty=1 3b. x-y=0 3c. x+7y=15



Quiz Name:

Part |
Use x +y =4 to answer questions 1 and 2.

1. Make atable of values.
X

y

2. Graph using the table of values form exercise 1.

a. Write atable of valuesfor the graph.
b. What isthe value for y when x :% ?

c. What isthevaluefor x wheny = 1% ?

X




4. From 1970 to 1990 the number of registered automobilesin the U. S. increased by a
rate of about 4 million automobile per year.

a. What component represents x?

b. What component representsy?

c. Asthe x-component increases what happens to the y-component?



Quiz Name:

Part Il (Calculator)
5. Use 3x - 2y = 6 to answer the following.
a. Graph using the graphing calculator.

b. Usethe graphing calculator to generate atable of values. Start withx =-3 and
Thl = 1.
X

y

c. Usethe graphing calculator to find the value of y when x equals
i) 1.5 i) 10 iii) -85

Part 111 (Program)

Use the program to generate a table for the linear equation:

la. 3x + 4y = 12 1b. x - 4y = 6
A=3, B=4; C=12 A=1 B=-4,C=6
x |-4]0]4 |-8 x |4 |o |4 I8
y y

Usethe T1-82 or T1-83 to generate a table of values automatically.

2a. 3X-y=6 2b. x-6y=0 2c. x+7y=15

Usethe T1-82 or T1-83 to generate a table of values manually.

3a. bx+ty=1 3b. x-y=0 3c. x+7y=15



Answer Key
Activity #1
105 (13 (L) &9

2. (0-2) (4,0 (-2,-3) (8,2)

3. (4,7 (0,8 (-5,13) Answer vary
4. (-3,0) (0,1) (3,2) (6,3) etc
5.y=7/6 ; x=-6

Activity #2

la earth 1b. moon 1c. Itincreases
2a. y 2b. X

3a time 3b. water level

da. X 4db. y

5a. hoursdrove 5b. distance

Active#3

la
X |-4/0]|4 |-8

y 6

w
o
©

Answers vary for 2a, 2b, 2c, 3a, 3b, and 3c.

1b.

-4

-25

-1.9

-3.5




